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PYROGENS IN THE TREATMENT OF 
.MALIGNANT HYPERTENSION 


Malignant hypertension is a syndrome consisting 
of persistent arterial hypertension; papilledema, 
hemorrhagic retinopathy; hematuria and protein- 
uria. There are usually electrocardiographic and 
x-ray evidences of hypertensive heart disease. In 
addition, there is progressive, unexplained loss of 
body weight. If untreated, the disease is usually 
fatal in less than two years. 

Several treatments have, at least temporarily, in- 
duced regression in some patients. Different types 
of operations upon the sympathetic nervous system, 
“rice diets,” low-sodium diets, and intramuscular 
injections of kidney extracts have often been effec- 
tive. Even bed rest occasionally is associated with 
some regression. 

Currently there is no method, short of trial, which 
selects patients who will benefit by such treatments. 
There are also disadvantages to the treatments: the 
usual 2 percent mortality following sympathectomy, 
the tardiness with which beneficial effects of diets 
appear, the transience of the beneficial effects, and 
finally, the great uncertainty as to whether a favor- 
able response will be obtained in the particular 
patient. The clear reversal of malignant hyperten- 
sion associated with the injections of kidney extract 
have led us to further analysis of the multiple 
action of these extracts. Since fever was in most 
cases a part of the reaction, the problem of treating 
patients with agents primarily designed to produce 
fever has been undertaken in the past 6 years. 
While pyrogenic agents given over short periods of 
time were known to produce temporary fall in 
arterial pressure, their prolonged therapeutic use 
has not been studied. We have done so because of 
the striking reversal of the signs of the malignant 
syndrome seen after only a few weeks of pyrogen 
injections, 

Selection of patients for such therapy depends 
on careful appraisal of renal function. This must be 
adequate to excrete para-aminohippurate at the rate 
of at least 85 mg. per minute per 1.73 sq. m. of body 
surface, or to concentrate urine to a specific gravity 
of 1.020, or above, during the Addis test. If the 
kidney function exceeds these values, extensive 
retinal and cardiac disease are more likely to be 
reversed by prolonged pyrogen treatment. Patients 
with cardiac decompensation who failed to respond 


satisfactorily to digitalis, sodium restriction, and 
diuretics have done well with this treatment. 

In addition to physical indications, there are psy- 
chological ones that are equally important. Patients 
must be intelligent enough to appreciate the sig- 
nificance of this disease and hence be willing to 
adjust to the inconvenience of prolonged treatment, 
usually in the hospital, and to repeated febrile re- 
actions. Unless they are willing, other types of treat- 
ment should be tried. 

Possibly, any type of pyrogen which induces fever 
and leucocytosis can accomplish the desired reduc- 
tion of blood pressure and regression of signs of 
necrotizing arteriolitis. We have used living, non- 
pathogenic bacilli, killed staphylococci, streptococci, 
and tubercle bacilli, as well as stock typhoid vaccine. 
The coccal organisms were discarded because pa- 
tients felt excessively ill following their injection. 
Tubercle bacilli often induced chronic, draining 
abscesses which took months to heal. Typhoid bacilli 
induced hematuria in two patients and was rejected 
for further study. At present the most satisfactory 
agent is a soluble bacterial pyrogen (Pyromen) 
marketed by Baxter Laboratories. 

This is given by single intravenous injections, 
5 to 6 days weekly, in amounts needed to cause a 
temperature rise to 103-4° F. each day. The first 
dose is 0.5 cc. of a solution containing 50 gamma of 
solid per cc. Thereafter, the amount is determined 
by the temperature of the previous day. Tolerance 
to the antigen often increases rapidly, and within 4 
weeks, 5-15 cc. of solutions containing 400 gamma 
per cc. may be necessary. If these amounts are not 
effective, it is wise to discontinue treatment for 3 
to 7 days. During the interval, tolerance decreases 
and the patient’s morale improves. When injections 
are resumed, one-half of the last dose will often give 
a satisfactory response. Duration of treatment de- 
pends upon individual response and may extend over 
3-6 months. 

If fever is tolerated poorly, the patients can be 
made more comfortable by the use of antipyretics 
such as aspirin or aminopyrine. If given 3 to 6 grams 
per day, fever can usually be prevented. However, 
it is then difficult to judge the dosage. Antipyretics 
should not be started until the requirements for the 
first week are known. Thereafter, if the salicylates 
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are withheld one day out of each week, the tempera- 
ture rise of that day will serve as a fairly reliable 
guide for further treatment. 

Other problems include immediate reactions to 
injection aside from chills and fever. There is occa- 
sionally nausea and vomiting, and some patients 
complain of intense intermittent, grasping pains in 
the lumbar muscles and precordial region. These 
last from 8 to 15 minutes. If they are too distressing, 
intravenous injection of 0.25 to 0.5 grams of Sodium 
Amytal will induce relaxation and comfort. 

Should treatment be started upon patients with 
renal function depressed below TmPAH values of 
35 mg., or concentrating ability below 1.020, results 
may be disappointing. If there is azotemia, response 
is minimal or absent. In patients with slightly 
greater renal reserve, there is temporary improve- 
ment. The blood pressure is somewhat reduced and 
retinopathy recedes. However, these gains are short 
lived and the patient eventually dies of malignant 
hypertension. 

If patients are well selected, within two to four 
weeks the blood pressure should approach normal or 
reach a level much lower than control values. When 
the blood pressure fails to fall further, the frequency 
of treatment may be decreased, provided the pres- 
sure does not rise sharply. Gradual increase in pres- 
sure usually occurs, however, in spite of fever, but 
in only one case has the malignant phase recurred. 

Treatment should be continued as long as the signs 
of malignancy regress. The retinae first show im- 
provement. In all properly treated and responsive 
patients, papilledema has disappeared. In two, scat- 
tered retinal hemorrhages persisted just as in pa- 
tients with severe essential hypertension. In one case, 
retinal hemorrhages returned six months before 
death from cerebral hemorrhage, which occurred 40 
months after treatment. Functional vision was re- 
stored to all but one patient who suffered bilateral 
optic atrophy, and he sees well enough to walk in 
traffic and play cards. 

Hematuria and proteinuria disappear within the 
_ first two months of treatment. In only one patient 
have these two signs returned to a serious degree. 
The ability to concentrate urine and the TmPAH 


may be temporarily depressed, but these are as a 
rule restored not only to control levels but to or 
toward normal. An increase from 55 to 77 mg. 
TmPAH and maximum specific gravity of 1.018 to 
1.028 are usual findings. 

Signs of hypertensive heart disease are the last 
to recede. Within two months, all signs of congestive 
failure which may have been present may be gone. 
The electrocardiograms of 9 of 20 patients became 
normal and 11 were greatly improved. The tele- 
roentgenograms of all showed reduction of cardiac 
size and in 12 it was to within the normal range. 

In the past 4 years, 20 patients with adequate renal 
function have been treated with Pyromen. Five of 
these elected to discontinue treatment before all 
signs of malignancy were corrected. Of these five, 
three died of cerebral hemorrhage within three 
months and one died during the second stage of 
lumbodorsal sympathectomy. The fifth is living and 
has had no further signs of malignant hypertension 
ten months after treatment was discontinued. One of 
the 20 has not been re-examined. Of the 14 others, 
9 have lived for an average of 32 months (15 to 45) 
and are leading useful lives. The remaining five are 
dead. One patient experienced return of malignant 
hypertension and died of cerebral hemorrhage 9 
months after treatment was initiated. Four others 
had essential hypertension and died of cerebral 
hemorrhage 10 to 37 months after treatment was 
completed. 

It is significant that, in spite of the fact that all 
of these patients had hematuria and proteinuria 
before treatment and that many patients with malig- 
nant hypertension die in uremia, none of these died 
of renal failure or showed signs of progressive renal 
disease. Rather those who died had strokes, which 
are so common in patients with essential hyper- 
tension. 

From these data, it appears that the malignant 
phase of hypertension may be reversed by repeated 
injections of bacterial pyrogens provided renal 
function is adequate. 

Irvine H. Page, M.D. 
Robert D. Taylor, M.D. 
Cleveland, Ohio 
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